Recent results from Hubble Space Telescope (HST ) have resolved starbursts as collections of compact young stellar clusters. Here we present a photometric catalogue of the young stellar clusters in the nuclear starburst of M82, observed with the HST WFPC2 in Hα (F656N) and in four optical broad-band filters. We identify 197 young super stellar clusters. The compactness and high density of the sources led us to develop specific techniques to measure their sizes. Strong extinction lanes divide the starburst into five different zones and we provide a catalogue of young super star clusters for each of these. In the catalogue we include relative coordinates, radii, fluxes, luminosities, masses, equivalent widths, extinctions, and other parameters. Extinction values have been derived from the broad-band images. The radii range between 3 and 9 pc, with a mean value of 5.7 ± 1.4 pc, and a stellar mass between 10 4 and 10 6 M ⊙ . The inferred masses
and mean separation, comparable to the size of super star clusters, together with their high volume density, provides strong evidence for the key ingredients postulated by Tenorio-Tagle, Silich, & Muñoz-Tuñón (2003) as required for the development of a supergalactic wind.
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Introduction
The Hubble Space Telescope has revealed star formation in starburst as collections of centrally condensed super star clusters (SSCs) also referred to as young globular clusters. SSCs are young star clusters with very high luminosity and compactness (Ho 1997) . Their typical sizes (1-6 pc, Meurer 1995; Maíz-Apellániz 2001) and masses (∼3 × 10 4 -10 6 M ⊙ ) are similar to those of globular clusters and they present a typical bolometric luminosity in the range 10 40 -10 42.5 (Strickland & Stevens 1999) . SSCs seem to be protoglobular clusters; they have a large mass and a Salpeter-type initial mass function (IMF), although other possibilities have also been considered (see Kaaret et al. 2004 , and references therein). SSCs have been found in interacting galaxies (the Antennae; Whitmore et al. 1999) , in starburst galaxies (NGC 253; Watson et al. 1996) , and also in star formation regions in normal spiral galaxies (Larsen & Richtler 1999) . For an exhaustive review see the proceedings of the recent meeting The Formation and Evolution of Massive Young Star Clusters, held in November 2003 (to be published by ASP).
M82 provides the best example of a supergalactic wind (SGW) in the local Universe. It has a biconical extended filamentary structure, as evidenced by Subaru (Ohyama et al. 2002) , embedded in a pool of soft X-ray emission as detected by Chandra (Griffiths et al. 2000) and XMM-Newton (Stevens et al. 2003) and extending several kpc away from the nuclear region. Moreover, its proximity made M82 a target for a large number of observational programs with HST. The observations now available led us to go into the analysis of the SSC candidates with the aim of measuring the physical properties of a collection of SSCs able to develop and sustain a supergalactic wind.
M82 is nearby and luminous; its Hα luminosity is 1.07 × 10 41 erg s −1 (Lehnert & Heckman 1996) after correction for galactic extinction. In this paper a distance of 3.6 Mpc, or m -M = 27.8 mag, is assumed, based on the Cepheid distance to M81 obtained by Freedman et al. (1994) . The corresponding linear scale is 1 ′′ = 17.5 pc.
The total extinction in the central regions of M82 is very high and patchy, and is mainly caused by a number of dark lanes crossing it (see Figure 1 ), which has led to a wide range of extinction values in the literature. For example, O'Connell & Mangano (1978) used an internal extinction of A V = 2.5 mag but more recent studies (see, e.g., Watson, Stanger & Griffiths 1984; O'Connell et al. 1995; Satyapal et al. 1995; Alonso-Herrero et al. 2003) give extinction values in the range 2.5 mag < A V < 25 mag.
Although the HST data archive covers the whole central starburst of M82, only the region M82-B (de Grijs, O'Connell & Gallagher 2001; Parmentier, de Grijs & Gilmore 2003; and the cluster M82-F (Smith & Gallagher 2001) have been studied in detail. M82-B is also known as the "fossil starburst" of M82 where de Grijs et al. (2001) identified super star cluster candidates after analyzing HST images (WFPC2). de also found in this region a peak formation epoch at ∼1100 Myr for a sub-sample of clusters with well-determined ages.
In this paper we present a catalogue of young SSCs in the active starburst of M82, the first detailed catalogue of the region, with relative positions and parameters, such as luminosities, compactness and number of super star clusters, relevant to study the evolution of a starburst. In Section 2 we describe the data processing and analysis. Section 3 describes the procedure developed to detect and measure the properties of SSC candidates. Section 4 presents the physical properties of the young clusters, and a discussion of the results is given in Section 5.
Data Calibration and Analysis of HST/WFPC2 Images
The data were retrieved from the Hubble Space Telescope public data archives and correspond to three different observational programs (see Table 1 ). In this paper we analyze the Hα (F656N) images. Nitrogen ii images ([N ii] λ6583.6Å-F658N) are used to eliminate the contribution of this line in the Hα images. Some broad-band images (F547M-Strömgren y and F814W-I filter) are used to eliminate the contribution from the background continuum. On the other hand, all broad-band images are used to calculate the extinction and masses of SSCs (section 3.4). Images are retrieved already processed by the standard WFPC2 pipeline. The calibration factor is obtained with the STSDAS package synphot. Each field is ob-served in four exposures, which allows us to combine them to eliminate cosmic rays (the crrej task in the stsdas package). The calibration precision of the photometry is better than 5 % (Biretta et al. 2002) .
The WFPC2 comprises four 800 × 800 pixel cameras. Three of these (the Wide Field chips or WF) have a scale of 0.1 ′′ /pixel and the fourth (the Planetary Camera or PC) has a scale of 0.046 ′′ /pixel. For more information see Biretta et al. (2002) . We have used the PC images whose fields entirely cover the starburst area of M82 in all filters but F814W, F439W and F555W; these are covered by the WF4 camera. In order to match the PC pixel size, the F814W image has been oversampled. The geometric distortion was corrected using the drizzle task.
The next step in the data processing is to subtract the continuum contribution from the Hα emission. Ideally, one would use one or two narrow-band filters adjacent in wavelength to Hα to estimate the continuum. In practice, such filters are usually not available and one has to use either (a) a wide-band filter close in wavelength but contaminated by emission lines or (b) two encompassing filters at a certain distance in wavelength, from where one can interpolate the continuum at Hα. Here, we follow the second approach since there is no R band image available in the archive. For the continuum at wavelengths longer than Hα there is only one filter available, F814W. In the blueward side, we can choose between F555W and F547M. F555W is wider and provides a better S/N but it has one severe problem: it is contaminated by [O III] λ4959+5007 and, to a lesser degree, by Hα itself and Hβ. For that reason we selected F547M as our blueward filter. We interpolated in wavelength the spectrum between F547M and F814W choosing a synthetic spectra of synphot (White et al. 1998) in IRAF (Tody 1986) for an atmosphere of a star with T = 30 000 K (Kurucz 1979) whose (F 547M − F 814W ) color matches the one measured. Finally, we selected the value of the spectrum at the wavelength of Hα to estimate the continuum contribution to F656N.
We also estimated the charge transfer efficiency corrections (±1 percent) and considered these not to be necessary. Finally, the images were rotated to set them at the standard orientation (north up and east left).
After calibration and continuum subtraction of the WFPC2 data, we compared our results with previous work. O 'Connell & Mangano (1978) measured the Hα luminosity in all of M82-A and corrected for reddening (A V = 2.5), they obtained a luminosity of 5.06 × 10 40 erg s −1 (the difference in distance has been allowed for). Correcting for the same reddening and inside a contour of 3 × 10 −17 erg s −1 cm−2, we measured 5.02 × 10 40 erg s −1 , confirming the WFPC2 data calibration.
Detection and Measurement of Candidate SSCs
The starburst of M82 is crossed by dark lanes which divide it into five different zones (see Figure 1 , lower image), here used as reference to locate the SSCs in the nucleus of M82. The figure (top panel) also shows the HST/WFPC2 image overlaid with isocontours of the HST/NICMOS [Fe ii]1.644 µm image (Alonso-Herrero et al. 2003) . As the [Fe ii] emission is not as affected by extinction, it allows a deeper view into the otherwise dark lanes in the visible, and this reveals the starburst as a continuous extended region. Note also how the [Fe ii] emission follows the structure of the filaments seen in the visible, particularly in the northern part.
The correspondence between the five zones (named in Figure 1 Note that region B, or the fossil starburst of M82 (de Grijs et al. 2001) , is to the east of the starburst and outside the PC field.
The zones evidently host a plethora of compact knots, with a variety of sizes. However, not all bright Hα knots can be associated with SSCs. They may result from H ii regions ionized by an embedded young super star cluster, or could also be dense clouds illuminated from the outside by nearby clusters. The inhomogeneous extinction is also important, since it limits the number of observed SSCs in a manner difficult to estimate.
To discriminate among the various possibilities, three independent analyses of the images were carried out. First we consider the error values in equivalent width, second we look for holes in the extinction map, and third we thoroughly analyze the continuum image. We identified bright knots both in Hα and continuum images and selected as young super star cluster candidates, those which are detected in both images. Knots that only emit in Hα are most probably illuminated clouds, whereas those that only show up in the continuum were declared old clusters; neither of these types are included in the catalogue.
Search for bright knots
Bright knots were selected using daofind (Stetson 1987) , as implemented in IRAF and using a feature detection threshold of 15-sigma. daofind was optimized for the identification of pointlike sources, (roundish structures), what led us to consider it as suitable for finding compact SSCs. However, few of them (≤ 3%), not being circular enough, are missed by the software. The "amorphous" SSCs are either more than one SSC superposed in projection or clusters suffering channeled outflows of ionized material. All the SSCs with emission outside the roundish structures were followed and marked with an asterisk in the catalogue to indicate the cases where a lower limit to the measured flux is given.
Specific software was developed to identify and measure SSC candidates in nearby galaxies using ground-based observations (Larsen 1999) . However, the case we are analyzing is different. The problem is not PSF and seeing deconvolution but crowding, and to define an algorithm able to identify and measure a high density of sources such as those present in M82 and other starbursts. To ascertain the radii of SSCs is not an easy task because of crowding in some areas; there are many SSCs in a very small region so their fluxes are mixed. The procedure we have designed is as follows. From the already identified maxima, we made concentric apertures of increasing radius (∆r = 1 pixel), from 1 to 10 pixels, using the phot task in apphot (IRAF) (equivalent to 0.81-8.05 pc) and compute the flux profile for concentric annuli at different radii both for Hα and for the continuum. We fit the resulting flux distribution of each knot with a third-order polynomial and calculate the inflection points. In this way we establish the size and the overlap limit with the nearest neighbors. For the case of clusters with very close companions, the estimated radius is a lower limit that clearly depends on the crowding in this region. In Figure 2 two different cases are shown. The upper graph is a difficult case because the profile is very monotonic due to crowding. The lower curve represents an isolated SSC where it is relatively easy to find the limit of the region. The method works properly in most cases. Tables 3 and 4 (see also section 4) list the emission peak centers and the estimated angular sizes, from both Hα and the continuum images, respectively. The complete tables are on-line in the electronic version of this paper. In most cases (72%) the separation (∆ in pc) between neighboring knots is larger than the sum of their radii and thus our method provides in such cases size values down to the background level. The remaining 28% are marked with a ‡ in Tables 5-9.
Final sample
We compiled a catalogue of the bright knots in Hα, and in the continuum images. Then, from both listings we take only those that emit both in Hα and the continuum and that overlap by at least half the diameter of the smaller determined areas. The final associated SSC radii (solid lines in Figure 3 ) account for the overlap between the estimated size of the Hα (dashed line in Figure 3 ) and of the continuum emission (dash-dotted line in Figure 3 ). When one of the apertures (Hα or continuum) includes the other, we take the larger one. In all other cases, a new aperture engulfing the other two is defined and used as the radius of the corresponding SSCs.
We have subtracted the underlying diffuse emission of the galaxy and present in the catalogue the total fluxes as well as fluxes without the diffuse emission contribution. Figure 4 shows, as an example, the sequence of steps followed to model the diffuse emission map for region M82-I. The first step is to create masks in the Hα map on each SSC position, of the same size as the radius of the SSC and with a value equal to the average flux found within the following annulus (1 pixel wide) after that radius (step 2 in Figure 4 ). We then smooth this mask-map with a Gaussian, the width of which is equal to the average radius for each region (Figure 4, step 3) . A model of the diffuse emission using a larger gaussian leads to border effects around the SSCs. After testing several other possibilities we finally adjusted the smoothed map with two dimensional spline functions (FIT-REGION, IDL, MolownyHoras & Yi 1994). The best adjustments are with a fourth-order function (Figure 4 , step 4). The adjusted map is the diffuse emission map to be subtracted from the Hα map in order to have a measure of the SSC fluxes without this contribution. Naturally, the procedure will only select as a SSC candidate those knots with a Hα emission larger, in each aperture, than its local diffuse emission as derived from the diffuse emission map.
We also adjusted the diffuse emission map of the continuum image to estimate the Hα equivalent width (W (Hα)) without the diffuse emission contribution. We obtained the W (Hα) of the Hα emission line as the ratio of the Hα emission line flux to the continuum flux, both without the diffuse emission contribution, within the final catalogued aperture of each young SSC.
Comparison with FOCAS
We used the FOCAS package in IRAF for comparison. FOCAS is basically used for automatic detection, photometry, and cataloguing of H ii regions, using masks with the areas of the structures found. As in all methods, the problems start in crowded regions when the flux from neighboring bright knots begins to overlap. Table 2 compares the fluxes measured with FOCAS and with our method in region M82-I. Fluxes and areas measured with our method are larger than those measured with FOCAS. The most important reason is that in most regions there are large differences in the determined object positions between the two methods. The differences arise because FOCAS takes the geometrical center of regions and our method looks for the brightest point. FOCAS is able to find a region with almost any shape, while our method assumes SSCs to be compact, centrally concentrated round clusters and avoids contamination with other Hα emission possibly associated with them.
Extinction, ages and masses
As previously mentioned, the central regions of M82 experience a strong and variable extinction, hence each of the clusters in our sample requires an individualized extinction measurement. In order to calculate it, we extracted the F814W, F555W, F547M and F439W fluxes 2 for each cluster using an aperture-photometry program written in IDL and we applied to them the aperture correction (Holtzman, J. et al. 1995) . The program was run using the original images (unrotated and without drizzling) to minimize flux calibration effects. In order to measure the extinction from the continuum colors, we used FITMODEL (Maíz-Apellániz 2004), a χ 2 -minimization code that searches through the parameter space for multiple solutions and provides uncertainty estimates with possible pre-established constraints. We inputted the WFPC2 photometry for all the clusters in our sample into FITMODEL using as a comparison Starburst99 SEDs of ages between 10 6 and 10 10 years, with solar metallicity, and extinguished using a Cardelli et al. (1989) law 3 with R 5495 = 3.1. FITMODEL generates a likelihood plot as a function of the chosen parameters, in our case age and E(4405 − 5495), that can be used to derive the expected values and their uncertainties. Unfortunately, the derivation of ages and extinction of stellar clusters using broad-band optical photometry is hampered by the existence of color degeneracies for the parameters one is trying to measure (Anders et al. 2004b ). Therefore, for many clusters the reddening values derived in this way are of little use due to their large uncertainties unless some additional information about the age is included.
Ages can be estimated independently using the equivalent widths of the Balmer lines.
During the first 6 Myr of the life of a cluster formed in an instantaneous burst of star formation, the existent O and WR stars generate large numbers of ionizing photons which produce large equivalent widths of the Balmer emission lines (for solar metallicity and Hα, W (Hα) larger than 100Å). At an age of ≈ 6 Myr, the last of the single O stars explodes as a SN and the ionizing flux of the cluster would drop to very low values if it was not for O stars produced in binaries by mass transfer (Cerviño & Mas-Hesse 1999; van Bever et al. 1999 ). Those stars "rejuvenate" the cluster and maintain values of the W (Hα) between 10 and 100 A until the cluster is ∼ 25 Myr old. Unfortunately, a number of factors such as photon leakage, presence of an underlying stellar population, differential extinction, and stochastic fluctuations in the IMF (see, e.g Maíz-Apellániz et al. 1998; Cerviño et al. 2003) hamper the derivation of exact ages from the equivalent widths of the Balmer lines for unresolved or slightly resolved young clusters. Despite that caveat, for solar metallicities it is quite safe to give an age between 1 and 6 Myr for a cluster with W (Hα) > 100Å and an age between 6 and 25 Myr for a cluster with 100Å > W (Hα) > 10Å. For the case of M82, the only circumstance that is likely to invalidate the above criterion for age estimation would be the existence of two clusters, one young and one old, along the same line of sight.
With the age constraints derived from the W (Hα), we obtained the expected values and uncertainties for the extinction of each cluster. Results are shown in Tables 5-9 (column 9). In a few cases, the FITMODEL output indicated that the likelihood of the age ranges determined from the W (Hα) was significantly lower than that of older ages, likely due to superposition between two clusters of different ages. Those cases should be considered to be more uncertain than the rest and are marked in Tables 5-9 by a † symbol.
The extinction values obtained in this study are in agreement with the contour map extinction presented by Waller et al. (1992) . Stellar masses have been estimated from broad-band magnitudes (stellar continuum) taking into account the age and W (Hα) constraints explained in the previous paragraphs and using the following expression:
where: -M = cluster mass -M V,1 (0) = absolute V magnitude of a cluster normalized to one solar mass for zero age (obtained from Starburst99)
For comparison, masses for SSCs with W (Hα) larger than 100Å have also been estimated using Starburst99 ) and the W (Hα) under the assumption of coeval bursts. The agreement is excellent; with Starburst99 and using the W (Hα) a mean value of 1.97 × 10 5 M ⊙ with a standard deviation of 1.80 × 10 5 M ⊙ is obtained. Following the procedure explained above, a mean mass of 1.75 × 10 5 M ⊙ with a standard deviation of 2.05 × 10 5 M ⊙ is obtained. In Tables 5-9 (column 14) we present the stellar masses estimated from broad-band photometry.
The Catalogue
In this section we present the resulting catalogue of SSCs in the nuclear region of M82. In the first set of tables we list the positions and radii of the brightest knots found in the Hα (Table 3 ) and the continuum (Table 4) images, sorted by declination in each zone. In these tables we present only the first ten knots, the full lists may be acquired from the electronic version of the paper. The typical residual pointing error in WFPC2 images is 0.86 ′′ , 1.84 ′′ being the largest error seen (Biretta et al. 2002, chap. 7) , it is thus necessary to find a point of reference in the image. We could not obtain the absolute astrometry for the clusters due to the absence of either USNO2 (Monet et al. 1998) or Tycho-2 (Høg et al. 2000) in the field of view of these images. We use u3jv0201r and u3jv0202r images as reference. The coordinates of knots and young SSCs are relative to the coordinates of one young SSC located within the SE zone (number 86 in Table 5 ). This one is marked in Figure 3 and its coordinates are: RA = 9 h 55 m 53.56 s and Dec.= 69
• 40 ′ 51.78 ′′ . We have checked that this young SSC emits in all the filters we have used and also in the near infrared bands, e.g. in Alonso-Herrero et al. (2003) and McCrady, Gilbert & Graham (2003) who also report this knot (MGG-1a), so we consider it a good reference point. We have compared our coordinates with those provided by McCrady et al. (2003) who had adjusted their astrometry to match with the positions listed in Kronberg, Pritchet & van den Bergh (1972) . The agreement with MGG-1a (McCrady et al. 2003 ) is good (a difference of 2" in declination).
Tables 5-9 list the final sample of SSCs in each zone sorted by declination. Column 1 gives the identification number of young SSCs candidates. SSCs with emission outside the roundish structures are marked with an asterisk. This additional emission is either more than one SSC superposed in projection or clusters suffering channeled outflows of ionized material. SSCs which have problems with their age determination are marked with a † symbol. Columns 2 and 3 list the R.A. offset (seconds) and the Dec. offset (arc seconds) with respect to the reference SSC; column 4 gives the radius (pc); column 5 gives the Hα flux (10 −15 erg s −1 cm −2 ); column 6 gives the estimated Hα diffuse emission flux in each SSC aperture (10 −15 erg s −1 cm −2 ); column 7 lists the Hα diffuse emission flux as a percentage of the Hα flux (%); column 8 gives the Hα flux without diffuse emission (10 −15 erg s −1 cm −2 ); column 9 lists the internal extinction (in V magnitudes); column 10 gives the Hα luminosity of the SSCs corrected for galactic and internal extinction and without the diffuse emission contribution (10 38 erg s −1 ); column 11 gives the projected separation to the nearest SSC (∆, pc); column 12 lists the number of ionizing photons (10 49 s −1 ) obtained by using the expression given by Osterbrock (1989) ; column 13 lists the Hα equivalent width (Å); and column 14 gives the stellar mass (10 5 M ⊙ ).
As mentioned in section 2, photometric errors are very small, less than 5%. The most important source of error in the flux determination is the aperture selection. We have estimated this error by measuring the flux in the two adjacent apertures to the one that defines the radius (see column 4). The mean value of their difference is taken as the flux error (columns 5, 6 and 8). Table 10 summarizes the densities of young SSCs, mean values and standard deviation for stellar masses, luminosities, radii and projected separation to the closest SSC for each of the five zones that compose the nucleus of M82. In Table 11 star formation rate values for the different zones analyzed are given. The number of SSCs for each zone is also provided (column 2) as well as the number of them in the two considered age ranges, 1-6 Myr and 6-25 Myr. The star formation rate has been estimated in two ways: using the masses provided in Tables 5-9 and from the total Hα luminosity measured on each zone. SFR (M ⊙ yr −1 ) for SSCs with 1-6 Myr and 6-25 Myr respectively and estimated from the mass values provided in Tables 5-9 are given in columns 3 and 4. Columns 5, 6 and 7 give the total Hα luminosity (10 40 erg s −1 ) for each zone, and the derived values of SFR and SFR per unit area (kpc 2 ). Note that the values provided for the SFR on each zone, using masses estimated with FITMODEL for younger and older SSCs and Hα luminosity (columns 3, 4 and 6) are in good agreement.
Discussion
The main features of the nuclear clusters catalogued in M82 are their youth, their compactness (5.7 ± 1.4 pc radii), their high luminosity and, therefore, masses and the SSCs surface density (richness). We found 197 young SSCs in the nuclear starburst of M82 and more may be hidden behind the dark lanes and may have similar properties to those of the SSCs that we have found. Lipscy & Plavchan (2004) found seven star-forming clusters in the mid infrared but neither of them seem to match with the SSCs here found. Using radio images they proved that the mid-IR sources are heavily obscured H ii regions so these mid-IR SSCs may be hidden in the Hα images.
Statistics in the SSC parameters for every analyzed zone (5 in total) are given in Table 10. The analysis is summarized in the histograms shown in Figure 5 .
SSCs are very compact objects; for example, Meurer (1995) found analysing UV images that the typical FWHM of SSCs in a sample of galaxies is 2.6 pc. The WFPC2 images of M82 in Hα had been analyzed by O'Connell et al. (1995) , who found a typical FWHM of 3.5 pc for SSCs. Here we have developed a method to estimate the physical size of SSCs that takes into account the Hα emission, the emission in the continuum and their overlap. The latter leads to larger size values than other methods where radii are obtained from lower spatial resolution images in only one filter (V, from the WF camera). Figure 5 (top-left) shows a histogram with the size distribution of SSCs in M82. Radii are in the range 3-9 pc with a mean value of 5.7 ± 1.4 pc (Table 10 ). Note however, that our values are very similar to those found by Billett et al. (2002) for SSCs in nearby dwarf irregular galaxies and also similar to the values inferred for SSCs in M82-F (Smith & Gallagher 2001 ) who found a halflight radius of 2.8 ± 0.3 pc ∼ 1/2 FWHM. Both of the latter studies based on HST/WFPC2 images.
The projected separation to the closest neighbors for each of the young SSC is smaller than 30 pc (see Figure 5 -top-right), with a minimum value of 5 pc and a mean separation of 12.2 ± 7.2 pc (Table 10 ). The projected typical separation between SSCs (see Tables 5-9) is factors of two to three times larger than the typical size associated to them.
The global density of young SSCs, or number of young SSCs per unit area, is very high in the starburst of M82 (see Table 10 ). O'Connell et al. (1995) reported about 50 individual luminous clusters in M82-A; this region is equivalent to our SE zone, where we have catalogued 86 SSCs. Zone SE extends over a square area of 242 × 242 pc 2 and therefore has a young SSC density of 1468 kpc −2 . For the whole starburst of M82, we estimate a SSC density of 620 kpc −2 . If one compares with other nearby nuclear starburst, like NGC 253, the SSCs density of M82 is much larger. NGC 253 has only four SSCs in its nuclear zone, within an area of 197 × 180 pc (Watson et al. 1996) and thus a SCC density of 113 kpc −2 , 5.5 times smaller than M82. The differences become larger if the comparison is made with zones NE, N and SE where the highest SSCs density is found in M82.
The SSCs in the nuclear starburst of M82 also show a high Hα luminosity (see Figure 5 bottom-left). Hα luminosities, corrected for galactic and internal extinction, and without the diffuse emission contribution are in the range 0.01-23 × 10 38 erg s −1 with a mean value at 3.2 × 10 38 erg s −1 (Table 10) for all young SSCs in the starburst of M82. If we add together all the SSCs we obtain a total Hα luminosity of 6.3 × 10 40 erg s −1 .
The stellar masses of SSCs in M82 have been determined using Starburst99 and FIT-MODEL and our results are displayed in Figure 5 (bottom right-hand panel). The young SSC mass in M82 ranges from 4 ≤ log(M SSC /M ⊙ ) ≤ 6 with a mean value of 1.7 ± 2.0 × 10 5 M ⊙ (see Table 10 ). The measured stellar masses highly depend on the applied extinction correction. However, the most massive clusters in M82, have masses similar to those in M82-F, spectroscopically confirmed by Smith & Gallagher (2001) . They are also similar to mass estimates for clusters in NGC 1569 (Anders et al. 2004a ) that range between 5.7 ≤ log(M SSC /M ⊙ ) ≤ 6.2. On the other hand, de Grijs et al. (2003) found even more massive clusters in NGC 6745 reaching values up to 10 8 M ⊙ , although given the distance to this source, compact SSC may be spatially unresolved. McCrady et al. (2003) measured kinematic masses of two of the IR brightest clusters in M82, using high-resolution IR spectroscopy. Only one of them emits in Hα, MGG-11, which corresponds to our cluster number 5 in the NW zone. Their measured kinematic mass is 3.5 × 10 5 M ⊙ , which, considering the difference in the methods, compares rather well with our determination of 4.1 × 10 5 M ⊙ .
The star formation rate for the different zones is in the range (0.03-0.8) M ⊙ yr −1 (Table 11 ). The numbers are consistent after obtaining the SFR separately for younger (1-6 Myr) and older clusters (6-25 Myr). The agreement is also very good with the values of the SFR for each zone obtained using the total Hα luminosity (column 5, 6 in Table 11 ). The star formation rate per unit area, Σ SFR (see column 7, Table 11 ) is very large in the five different zones. Our values, ranging between 500-4100, are in agreement with values reported for starbursts by (Kennicutt 1998 , see his Figure 6 ). Comparing the values for the different zones, the lowest value corresponds to zone N. Although the SSC density is very high in this zone, the mean luminosity of the SSCs is the lowest (see Table 10 ). Kennicutt (1998) presented also the case of 30 Doradus, which, in its inner 10 pc, has Σ SFR ∼ 100 M ⊙ yr −1 kpc −2 , but the mean Σ SFR over the entire H ii region is ∼ 1-10 M ⊙ yr −1 kpc −2 . M82 in thus a case of exacerbated star formation well above the average in the local Universe.
Also important is the spatial distribution of the SSCs in M82. As mentioned before, the largest SSC density (see Table 10 ) is clearly the eastern one (within the zones labeled NE, N, and SE), which are right at the base of the supergalactic wind filamentary structure. In this respect, as pointed out by Tenorio-Tagle et al. (2003) , the interaction of the winds from neighboring SSCs is most probably the key ingredient in the development of a large scale filamentary structure embedded in a pool of X-ray emitting gas as observed in M82. Here, we have identified relevant observational parameters in the study of SGWs, such as the density of SSCs and the comparison between their typical sizes and projected separation. From the catalogue we find that the mean radii of the catalogued clusters is similar to the mean distance among them, which seems to be a necessary condition for the individual winds to interact and generate the oblique shock waves able to channel the material along, straight structures such as the filaments seen in M82.
More detailed analysis of the cluster distribution and the base of the super wind structure will be the subject of a forthcoming paper. There we will use NIR data to identify any possible SSCs completely hidden from view in the optical data and to improve our extinction and age measurements.
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